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1. Introduction

In RAN#71, the revised WI [1] to support CA_3DL_1A-42C_2UL_1A-42A was approved. This contribution is a text proposal for TR 36.714-00-02 to add the CA configuration. 
2. Text Proposal
----- Unchanged sections omitted -----

6.X
LTE Advanced Carrier Aggregation: Band 1 and Band 42 and Band 42 with 2 ULs
6.X.1
List of specific combination issues
6.X.1.1
Channel bandwidths per operating band for CA
Table 6.X.1.1-1: E-UTRA CA configuration and bandwidth combination sets for CA_1-42
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_1A-42C
	CA_1A-42A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	42
	See CA_42C BCS0 in Table 6.X.1.1-2
	
	


Table 6.X.1.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_42
	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


6.X.1.2
Co-existence studies for LTE-A UL CA_1A-42A and DL CA_1A-42C
Table 6.X.1.2-1 lists B1+B42 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.X.1.2-1: Band 1 and Band 42 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	3400
	3600

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840 – 3960
	6800 – 7200

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760 – 5940
	10200 – 10800

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1420 – 1680
	5320 – 5580

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	240 – 560
	4820 – 5280

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7240 – 7560
	8720 – 9180

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1900 – 2000
	3380 – 3620

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	2160 – 2540
	8220 – 8880

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	
	

	IMD frequency limits (MHz)
	2840 – 3360
	

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	9160 – 9540
	12120 – 12780

	Two-tone 4th order IMD products
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|
	
	

	IMD frequency limits (MHz)
	10640 – 11160
	

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	11620 – 12480
	4080 – 4520

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	6240 – 6960
	860 – 1440

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	15520 – 16380
	11080 – 11520

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	14040 – 14760
	12560 – 13140


Based on Table 6.X.1.2-1, when the uplink is allocated at the lower edge of band 1, 4th order IMD may fall into the upper edge of band 1. Assuming that the Tx-Rx separation of 190MHz is always kept in band 1, the 4th IMD never impacts the received signal of band 1. Therefore, it is concluded that there is no IMD and harmonic issue for own Rx frequency range as well as CA_1A-42A case. On the other hand, 2nd and 3rd order IMD may also fall into Rx frequencies of bands 2, 11, 21, 22, 24, 25, 31, 33, 35, 36, 37, 39, 43, 46, 65 and 66.
When 2UL inter-band CA UE is operating with other systems such as Wi-Fi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.1.2-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.X.1.2-2: 2UL B1+B42 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	Yes
	
	IMD2

	Galileo
	1559
	-
	1591
	Yes
	
	IMD2

	GLONASS
	1591
	-
	1610
	Yes
	
	IMD2

	GPS
	1563
	-
	1587
	Yes
	
	IMD2

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	Yes
	US/Europe
	IMD4

	
	2400
	-
	2494
	Yes
	Asia
	IMD4

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	 IMD2, IMD3, 3rd order harmonic of B1

	
	5150
	-
	5350
	Yes
	Europe
	IMD2, IMD3

	
	5470
	-
	5725
	Yes
	
	IMD2

	
	5150
	-
	5825
	Yes
	Asia
	IMD2, IMD3, 3rd order harmonic of B1


6.X.1.3 
∆TIB and ∆RIB values
For inter-band CA_1-42, same requirements on values for ∆TIB and ∆RIB can apply with 2DL/1UL and 2DL/2UL cases. Therefore, for two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.X.1.3-1 and in table 6.X.1.3-2:
Table 6.X.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1-42
	1
	0.3

	
	42
	0.8


Table 6.X.1.3-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1-42
	1
	0

	
	42
	0.5


----- Unchanged sections omitted -----
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